Environmental problems that have been faced recently are differentiated in terms of their source and progress. Household wastes have increased in amount and variety due to improvements in life standards and technological issues. Disposal of wastes before they damage the environment especially concerns the environment and public health as well as the economy. Priority in waste management is regarded as prevention, minimization in source, reuse, recovery/recycling, pretreatment and disposal. Landfill facilities, solid waste transfer stations, medical waste incineration facilities, plants of electricity production from landfill gas and composting and recycling facilities are operated in Istanbul in compliance with the related legislations. In this way, the waste amounts decrease, recycling activities are performed and energy sources are produced from the solid wastes. The first level in 'waste management hierarchy' is to manage the wastes at their source so that it is very important to recycle them as much as possible in order to extend the working life of the landfill sites and prevent the loss of the recyclable economical values. This paper covers the evaluation of the current condition in packaging wastes in Istanbul and looks at the studies to establish a healthy recycling system.
INTRODUCTION
Household waste management is crucial for the local authorities in developing countries. Integrated waste recycling systems are an effective way to reduce the problem for current and future waste management. Discovering the factors that affect the recycling performance is the key to reach a sustainable waste management (Suttibak and Nitivattananon, 2008) . Rapid increase in population along with industrilization and urbanization cause a remarkable rise and change in waste amounts or varieties. In parallel to that rise, especially in big cities like Istanbul, one of the most important environmental problems that have been faced is household solid wastes. In the frame of EU conformity period, the search for new solutions is continuing in order to bring an economical meaning to the disposal of waste and minimize the damages to the environment instead of disposing waste in landfills. Packaging wastes are accepted as one of the primary environmental problems because they have a big volume and it is easier to recover them from nature. Social and economical changes have increased the usage of packaging materials. Therefore, reuse and recycling of the packaging wastes and also consider them as a source for producing energy is an important issue to protect the nature and reduce the waste amount in landfill sites (Akcay et al., 2010) . The first level of 'waste management hierarchy' is to manage the wastes at their source and this covers minimizing waste generation and recovering as much waste as possible to the economy. Disposal in landfill sites of the tons of solid wastes that cannot be separated at the source both shortens the working life of the landfill sites and causes the loss of the recyclable economic values. Reducing the waste amount at source, recycling and reuse of any potential wastes taken from the consumers must be accepted as methods to be adopted instead of using landfill and incineration methods that are adopted by many countries (Rhyner et al., 1998) . There are lots of environmental benefits of the recycling of the waste materials however this method is rarely realized due to various reasons.
For instance, the produced materials might not be designed as suitable for disassembling or might not comply with recycling methods. Improving short term designs including an environmental view instead of long term designs may help solve this issue. Simultaneously, prioritising systems like separation at source and generalization of the recycling centers is a must (Krook et al., 2010) . More important than that is to demonstrate the steps which consumers should take after the separation of the waste materials. At this point, awareness raising activities are also needed Management, 2010) . Some of the household wastes that have organically rich content are brought to the 'composting and recovery facility' located on the European side which has a processing capacity of 1.000 ton/day, to produce compost which is soil ameliorative, organically rich and highly capable in holding water. The unrecyclable wastes taken out from the separation unit of the 'composting and recovery facility' are used to produce RDF material (refuse derived fuel) which can be used as an additional fuel in cement kilns (Figure 2 ).
LEGISLATION
European Union waste framework directive (2006/12/EC) declares that member countries should take measures to prevent or to reduce the generation and damage of waste and promote the recovery of them by recycling, reuse, amelioration, or by using as an energy source. The main legal tool of EU regarding packaging wastes is "packaging and packaging waste directive (1994/62/EC)" dated 20 December 1994. The directive contains the whole packaging and packaging wastes that the package manufacturers in EU market produce. This instruction assigns numerical targets for the recovery rates of different packaging materials. These targets are revised every five years. According to the directive, it is stated that 60% of the total packaging wastes have to be Table 1 indicates the yearly recovery targets determined with respect to the "packaging wastes control regulations" dated 24th June 2007. It is crucial that all parties which are conferred the responsibilities in reference to the regulation perform the required practices to protect the environment. With this purpose, the parties that generate packages, the parties that launch packaging products to the market, the parties that import packaging products, municipalities, sales points and consumers are all given some responsibilities and liabilities which include collection of the consumed packaging wastes starting from the generation of the packages to the recycling, recovery and disposal of them.
PACKAGING WASTES MANAGEMENT
In order to constitute a healthy recycling system in Istanbul, it is required that corporations can only continue their operations after signing some protocols that specify these corporations' assignments and responsibilities which result from "packaging wastes control regulations". In this protocol, the entity authorized as coordinator and decision maker, Istanbul Metropolitan Municipality (IMM) or the unit it authorizes (ISTAC Inc. Co.), district municipalities that are assigned to provide the collection of packaging wastes within district borders, licensed companies that arrange the collection and separation operations of packaging wastes and all other authorized entities that implement the liabilities of the parties launching packaging wastes to the market must play a part. In summary, a detailed sample protocol for packaging waste management in districts is given in Figure 3 . The municipalities are given a certain period of time in "solid waste control regulations" dated 1991 for the foundation of systems to collect separately the recyclable wastes at the source. In "Environmental Law" No. 2872 prevention or reduction of the generation of waste and their damage, recovery of them and separate collection of recyclable wastes at the source are accepted as the main principle.
According to "The Metropolitan Municipality" Law No. 5216, district municipalities are responsible for the collection of packaging wastes separately at the source. According to "The Municipality Law" No. 5393, both the city and district municipalities are responsible for the collection of packaging wastes separately at the source.
Existing implementations

Metropolitan municipality's practices
Within the scope of the regulation, ISTAC Inc. Co. was authorized to manage the organization of the collection of packaging wastes separately at the source within the borders of IMM. In this context, "the project of the separate collection of the packaging wastes at the source" is initiated by IMM and ISTAC Inc. Co. The project encompasses phases such as where, when, how and with what kind of tools packaging wastes will be collected, where they are separated, where the recycled products will be used, how to train the consumers, reviews and opinions of the consumers, training of the collectors and how the street collectors will be adapted to the system. Figure 4 shows the packaging waste collection system in Istanbul. Under this project, firstly the "packaging waste management plan" was prepared and it is aimed to extend the project to encompass the whole of Istanbul. Triple protocols were signed among ISTAC Inc. Co, district municipalities and their contractual licensed firms in order to carry out the project. Currently, the number of districts who have signed the protocol has reached up to 26.
Practices carried out in compliance with these protocols are coordinated by IMM. The other districts carry out their activities by themselves or along with CEVKO (the Environment Protection and Package Waste Recycling Foundation) (Archives of Directorate of Waste Management, 2010).
District municipalities' implementations
According to the regulation, district municipalities are responsible for collecting or getting packaging wastes collected separately at the source, preparation of the packaging waste management plan and preparation of practice plans belonging to the whole district and then sending them to the Ministry of Environment and Forestry (2007) . District municipalities have to provide every kind of support for both the licensed firms that they work with and the authorized entities. At the same time, district municipalities are also responsible for arranging the educational acitivities about the collection of packaging wastes at the source, the recovery and recycling of them. District municipalities and the parties that signed the protocol gather together and compose detailed practice plans. In the practice plans, geographical and economical specifications of the area along with population data, the current condition of the chosen area, statistical information about the places where packaging wastes are taken out intensively and general specifications of the streets are compiled. In addition, primarily pilot areas along with general practice periods are determined. In the pilot areas identified in the practice plans, the tools, personnel, equipment, packaging waste boxes and other required materials are provided in accordance with the plan. Moreover, separate collection at the source activities are begun as well. In the practice context, the packaging waste bags that are collected separately at the source are carried to the seperation centers on certain days and at certain hours.
The recycle chain is completed by dispatching the package wastes that have already sorted at the separation centers to the recycling centers (Demir et al., 2008) . Recovery practices are coordinated by some units of the municipalities such as the Cleaning Services Department, Environmental Protection Department and Technical Services Department. Some municipalities carry out the separation activities by themselves at the small scale centers they founded for packaging waste collection and separation. The operating of these centers is the resposibility of the companies that collect the district's wastes. Some district municipalities only organize the separate waste collection system and pass the collection activities to licensed companies. Table 3 shows the list of district municipalities, whose implementation plans were approved by the Ministry. According to the list implementation plans of 8 district municipalities have not been approved yet.
People and/or companies who put the packaging on the market and selling points
According to legislation; people and/or companies who put the packaging on the market is defined as natural people or corporations who package a product with packing within the legislation. In case it is not launched to the market directly by producers, people and/or companies who put the packaging on the market is defined as natural people or corporations who use his own name or trade on the packs. In case of producer is out of Turkey, agent and/or importer who is empoweree by producer. Selling points are defined as selling places which sell packaged products by wholesale or retail and have a closed are which is bigger than 200 m 2 such as store, market, supermarket, etc. Units which launch the package to the market are obligated to choose the packaging material which is economic, produces less waste and recycle easily. In addition to that, people and/or companies who put the packaging on the market should make a principle to reach the recycling rates. Packaging producers and business organisations that put the packaging on the market should recycle the packaging when they are chained.
Selling points are charged sorting the packaging waste which has to collect seperately, delivering these wastes to the units which have a protokol with the authorised body and sending the information to the Ministry.
Private sector's practices
The major service of the private sector in Istanbul within the solid waste management frame is the collection of solid wastes on behalf of the district municipalities. Another important service is the collection of recyclable wastes and the utilization of them. The starting point of the collection chain of recyclable wastes is doormen, street collectors and refuses collectors. The doormen separate the clean, easily obtainable and valuable wastes (paper, carton, glass, bottles, etc.) taken out from the buildings, and sell them to mobile refuse collectors. However, these transactions are not carried out with the recycling awareness, but only for generating small revenue. The first and most important componant of the recovery chain in our country is street collectors. Street collectors collect the valuable waste from the litter bins, containers, or the waste left on the streets in bags to be collected by dump trucks, and then sell them to the junkmen. Junkmen sell them to the bigger junk dealers, breaker-granulers or to the manufacturers that use junk materials. Scrap plastic processing mills convert the waste plastics they bought into granule and then sell them to the operating enterprises or people in the plastics industry. Granules produced from waste plastics are used in manufacturing of the shoe polish boxes, plastic water pipes, electric conduits, bags, plastic cans and toys etc. The scrap papers are sold to the paper and carton factories to be re-used in manucfaturing of paper and carton. Some voluntary associations and foundations in Istanbul also collect and sell the recyclable wastes to generate revenue by aiming to contribute to their main activities with these revenues. Figure 5 indicates the summary of the collection and utilization of the recyclable wastes throughout Istanbul. According to the findings of the reasearch conducted by the Ministry of Environment and Forestry (2008) , it is estimated that 10% of total urban waste and 25 to 30% of recyclable solid waste is collected by the street collectors. It is mentioned that there are 200.000 street collectors in Turkey and 100.000 in Istanbul who are generally from immigrant, minority or other radical groups. They belong to any age category, are generally male, start to work temporarily in seasonal periods and then keep working regularly, generally residing in slums located around economically high level areas where quality waste is thrown out.
Recovery and utilization of the wastes
Characterization of solid and packaging waste
Activities, including separate collection of the utilizable wastes by benefiting from their features, dividing them into different types, converting them into secondary raw material or agricultural input by physical, chemical and/or biological processes or subjecting them to the thermal processes to yield energy are all called recovery. It is economically and environmentally important to use the waste materials as raw materials. It is crucial in terms of waste management to know the characteristics of the waste. In the context of urban waste management throughout Istanbul, waste characteristics are followed in required periods. In the summer of 2010, waste characterization studies were carried out. As a result of these periodical studies, the regional waste quality belonging to Istanbul and the calorific values of the wastes are determined. As it can be seen on Figure 6 , 51% of the waste comprises of organic materials and 20% comprises of packaging wastes. Paper -carton with 11.05% has the biggest share among the characterized packaging wastes. In this ranking, plastic bags take second place with 9.47% and napkins take the third place with 5.03% (Figure 6 ) (Archives of ISTAC Inc. Co., 2010). In order to determine the composition of solid wastes generated in Istanbul, a characterization study was carried out in September 2010. Samples were taken from the solid waste collecting vehicles coming from 37 counties of which 25 were located on the European side and 12 were located on the Asian side and then they were charaterized. No sample could be taken from the districts of Adalar and Sile.
In order to carry out the planning process more effectively, the 37 districts characterized were divided into three segments: 1) segment for the Asian side, and 2) segments for the European side. In the characterization study, the standards of the American ASTM D5231 "standard test method for determination of the composition of unprocessed municipal solid waste" and the methodology of "European Commission-Methodology for the Analiysis of Solid Waste (SWA-Tool)" were adopted as the main principles. In total, 4 samples from each district were taken in the weekdays and at weekends. The process of solid wastes classification for characterization was carried out in the 'composting and recovery facility belonging to IMM (Archives of Directorate of Waste Management, 2010).
Recovery
The recoverable materials rate in all solid wastes in Istanbul is around 20 to 25% and some parts of this are collected by the street collectors. In order to enable the selling of all generated recyclable wastes to the recycling facilities in a clean and proper condition, there is a need for separation facilities. Separation facilities are differentiated in terms of their capacity and working style, however, they function under two main groups: manuel and automatic separation facilities. There are 28 packaging waste separation facilities and 21 recycling facilities in Istanbul. For the efficiency and sustainability of the system, new facilities need to be found by the Metropolitan Municipality, the related District Municipalities and mainly market launchers of the packaging wastes (indirectly authorized entities) or directly licensed entities. Besides, the suitable ones out of the existing facilities may be revised and then used temporarily until a healthy system is founded. 
Recovery in the world and the European Union
In the countries with the most developed waste management, the rate of waste reduction at the source and separation processes is very high. In Figure 9 , the recovery percentages of 27 European countries are shown. Recovery/recycling processes throughout Europe are around 23%. Some countries have a higher percentage than 23% however the other countries which pull the average percentage down are currently only at the beginning stage. In Figure 10 , waste disposal and recycle percentages of 27 European countries are shown. The highest recycle percentages in sequence are belonged to Austuria, Germany, Belgium and Holland.
CONCLUSIONS
In parallel to the increase in population, waste amounts in Turkey have also increased depending on the rapid consumption of natural resources and the usage of the packaged products. Besides the prevention of the wastage of resources with the efforts to raise life standards and energy crisis occurred, the developed countries have recognized the importance of recovery and recycling of waste. They have researched and developed methods for this. An efficient and healthy recovery study can only be possible with a system that will be advanced by the coordinative practices of each party. In order to operate packaging waste management systems effectively and satisfy the public, firstly the collection system has to be operated to an efficient degree as it was planned. That is why the collection system must be a system that takes into consideration the realities of the country; it also must conform to the socio-economic structure of the public and be quickly adaptable and applicable. The separation at the source is an important issue to provide a desirable and benefitable level of recovery. The required sensibility in this issue has to be shown by the waste producers and the Municipalities responsible for collecting the solid wastes have to provide the required support to the waste producers. The collection, carriage and separation of the packaging wastes have to be evaluated at the international norms and in the sectoral basis. The main theme of the legislation concerning packaging wastes is the reduction of the environmental effects that result from consumption, by a more efficient usage of the resources or the development of alternatives to these resources where needed, the consideration of the life cycle concept more and more, and to potentiate the waste management by decreasing the waste amounts.
In Istanbul the rate of the recoverable materials among the solid wastes is around 20 to 25%. The street collectors' role in the existing collection system is very important. In order to establish a healthy recovery system, the activity area of the street collectors should be restricted, the relations between the parties that are responsible for managing the packaging wastes should be enforced within the frame of the legislation and lastly, awareness raising for the consumers should be the focus, with respect to encouraging them to separate waste for collection.
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